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CRITICAL ITEMS Liart PROJEC!: SRNS SYSTEM: ELECIRICAL SUBSYSIEN
- ASS'Y umguulﬁﬂif: SEl VTR KNP [FiEE Assy p/n SILLDITYTY SHEET ;
T LIAE ) i P —mwurmnr‘*‘mlmrrrrrrr‘ W7 e T T T s "
REV. prauluG ofy, AND oN N RAVIOHALE FOR ACCEPTANCE
DESIGHAT 1OW CAUSE END J1EM CRITICALITY :
3050 0 POVER SIGHAL ROOE § THE JOINT MOTOR DESIGN FEAlyRES
. COMIROLLER {0UER ThAN WiLL mave ¢ LT T TRTUEES
arr-6 OEMANDED REDUCED FOROQUE
SCHEMATIC MOTOR OUTPUT. JOENT ALL AESISTORS AND CAPACITORS wstp IM THE BESIGN ARE SELECIED
2583717 VOLTAGE HAY STO8, FROM ESTADL ISHED MELPABIL|TY (ER) VYPES, LIFE EXPECIANCY f$
ouirur, ARN HAY IHCREASED BY EWSURING THAP Ay( ALLOUABLE SIRESS LEVELS ARE
TAKE AN DERATED 1N ACCORDANCE wirH SPAR-ANS-PA.D0Y. ALL CERAMIC AND
LAUSE(S): UKERPECTED ELECIROLYINC CAPACITORS Ane ROUTINELY SUBMCTED TO
(1) FALSE TRAJECTORY. RADIOGRAPHIC INSPECHION.
QUIPUT FROM
COHHUTAT JOM WORST CASE THE DESIGN UTILIZES PROVEM Clrculy TECHHIOUES AND IS
LoGiIC Seeeian. IHPLENENTED USING CHOS L0GIC DEVICES,
DEYECTC:, UNENPECIED
€2) E€E HotioN, . CHOS DEVICES OPERATE A1 LOV POVER AND HENCE DO NOT EXPERIENCE
PARTS ELECTRICALLY SIGNIFICANT OPERATING STRESSES. ThE TECHNOLOGY 1S MATURE, AkD
FAILURE. FROZEN JoIwr, DEVICE RELIARILITY HISTORY IS weLL DOCUMENTER, ALL SImesées
UNANHUNCYATED . ARE ADDEYIOWALLY REOUCED BY DERAIjug YHE APPROPRIATE
CREU ACTION PARAREVERS IN ACCORDANCE WiTH SPAR-RHS-PA.0DY, SPECEAL
REQUIRED, HANOLING PRECAUTIONS ARE USED AT A(L STAGES OF MANUFACIURE ro

PRECLUDE DAMAGE/SIRESS DUE TO ELECIROSIATIC DISCHARGE .
REDUNDANT PATHS
REHATNING

T
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CRITICAL ITEMS LIST PPOJECE: SRMS

. e S SYSIEM: ﬂ;cmlm SUBSYSIEM
---------------- - ASS'Y NOMENCLATURE: S_.WEQJ’(E!!_EP_II!J!; ASS'y pyn: SITEOENI?Y .. SHEEI:
TFERT T ] TMAME UTY U] RRVIURE WOOE T[T FATLURE EFFECT THOUR 7 FNE,T—————— - N
REF, AEY. praubng afr, AND oH 11 RATIONALE FOR ACCEPIANCE
DESTGHAN ION CAUSE END JIEN CRYRECALDYY
3050 0 POMER SIGNAL HOOE THE JOINT MOIOR ACCEPTANCE Tesls
COMTROLLER LOVER THAR WILL wave | Lo T T
.| arr-¢ DEHANOED REDUCED 10ROUE THE SPA IS SUBJECTED TO THE FOLLOWING ENVIRONMENTAL TESTING AS
SCHEMATIC HOTOR oUIPUT, JOINT AN SRU.
256317 VOLTAGE WAY SIOP,
outpur ., :an u:v O VIBRATION: LEVEL AND DURATION - REFERENCE TASLE &
AKE AN
CAUSE(S): UNEXPECTED 0 FHEAMAL: PLUS_ 70 DEGREES C 10 -25 DEGREES € DURATION -
(1) FALSE TRAJECTORY, ¥ 172 CYCLES
OutPUl FROM i
COHHUTAT 1 ON UORST CASE THE SPA IS THEM TESTED AS PART OF THE JOINIS ACCEPTANCE TESTS
togiIc | eeeeeaann (VIGRATION AND FTHEAMAL VACULM TESK),
DETECIOR. UMNENPECIED '
(2) EEE MOTION, THE SPA'S/IOINTS UNDERGO RMS SYSIEM FESTS (1P510 AMS
PARIS ELECIRICALLY SIRONGBACK AND FPS52 FLAT FLOOR VESTS) UAICK VERIFIES THE
FAILURE, FROZEN JOTNT, ABSENCE OF THE FAILURE HODE.
UNANNUNCIATED, . .
CREY ACT POW OUALIFICATION TESTS
“EQU'RED. ......... L R
THE SPA IS SUBJECTED 1O TNE FOLLOMING SRu OUALIFICATION 1ESI
REDUNDANT PATHS ENVIRONNENTS. THE SPA UAS ALSO TESIED AS PABT OF THE JOINY
REMAIMIHG QUALIFICATION 1E51S,
NIA O VIBRANION:  LEVEL AND DURATION - REFEREMCE TABLE &
0 SHOCK: 206711 WHS/3 ANES (& DIRECTIONS)

O THERMAL VAC: +81 DEGREES C 10 38 DEGREES C (6 CYCLES)
1x10**6 10RR

HudiD1TY: VESTED WITH YHE SNOULOER JOINT
0 ENC: MIL-$10-461 AS MODIF1ED WY SL-E-0002 (TesT

CEGI, CEOY, CSOV, €SO2, S04, RED
RED2" (N/B). NSOL}

—

FLIGHT CHECKODUT

FORS OPS CHECKLIST (ALL VEKICLES) sSC 18987

PREPAHID BY: MiwG

SUPLRCEDENG DATE: 11 sip B4

APFROVID Ay




§¢/ - 0313/SINY

! TICAL ITEMS LIST

Wics: *[\r‘mnr* OFF, T 1T VAILURE WODE 1 FATCWRE Errers - ~ DR 7 TN T
€, rev. | oraulnc rés, AND o 171 RATIONA ACCEPTANCE
DESIGRATION CAyse END 11ENM CRINICAL Y OMALE Fon
1050 0 POVER SIGNAL | MoDE: THE JOINI MOTOR ON/INSPECTIONS T
CONTIRDLLER LOVER TwAN WILL wave ] OO TRTRETIOMS
F Qly-4 DEMAKDED REDUCED ToROUE
SCHEHATIC ROTOR ourput, Joiay URITS ARE HIHUFaCIUIED UKDER OOCUMENTED auaALITY CONTROLS .
35617 VOUTAGE MAY SI0P. vk CONIROLS ARE EXERCISED THRONGHOUT B bo
outPytL . ARM MAY PROCURERENT Pll"“lﬂﬁ, RECEIVING PROCESSIIG, 'QSRICR'IUM,
TAKE AN TRsEHBLY, TESTING AND'SHIPPING OF TNE Eysln MANDAFORY
CAUSE(S): UNEXPECTED INSPECT) POINTS ARE EMPLOYED AT VARIOUS STAGES OF
(1) FALSE IRAJECTORY. TaSRCATION ASSENALY AND TESK. GOvERNNENT Sercs
OUIPUT FROM IHSP[CIIO“ Is INVOKED AT VaRIOuS CONTROL LEVELS,
COMMIIAD ION VORST CASE
togic | TTUNMAE Shan anIS INSPECTION IS PENTORNED AS REQUIRED BY.
DEFECIOR. UNEXPECTED $0 Tue scPA.003. EACK EEE PART IS QUALIFIED A1 IHE PasT LEVEL
(2) EEE HOTIOW, 10 THE REQUIRENENTS OF THE APPY |Cagy s SPECIFICATION. ALL EEE
PARIS ELECIRICALY REGo iRE 100X SCREEWED AMD URNED TH, AS & Misiie: As
FAILURE, FAOZEN JOINT. FLOUIRED OY SPAR-RWS-PA.003, BY FHE SiPPLILR aootefouaLLy,
UNANKUMC 1A TED, SeculaRTS ARE HOOX RE-SCREENED IN ACCORDANEE oro)
CREV ACTION lEﬂUl'!H[ﬂ's BY AN INDEP(NDENI SPAR APPROVED TESTING
REOUIRED. FACILITY. 'OPA 1S PENFORMED AS REQUIRED Br PA.00) ON A RANDOWLY
ESECIED SX OF PARTS MAXINM S PIECES. Minite o PIECES $OR
RECURDANI patns EACH LOT MMBER/DAIE LODE OF PARTS MECE[ven:
--------------- hioE 1S PROCURED 10 SPECIFICATION MIL-U-22759 o NIL-w 8138}
N/A AND IUSPECTED AND TESTED 10 WASA JSCWB0D &3 anoers NUMBER 954 .
TocCIVING IMSPECTION VERIFIES THAT ALL PARTS RECEJVED ARE AS
I1CENTLE 1ED N THe PROCUREME kY DOCUMENTS THAL ND PHYSICAL
RELASE Has OCCURRED T0 PARTS OURING SHIBHENT' Tany' 1os
AECEIVING DOCUMENTS PROVIDE ADEOUATE JRALENSHLSL s ANFORMAT tON
AHD SCAEEMING DATA CLEANLY IDENTIFIES ACCEPTABLE Panye.
APPaoparE INSPECTED THROUGHOUF MAWIFACTURE AND ASSEMBLY as
IHERCRTIATE [0 HE WANUFACTURING STAGE CONPLETED.  tr oy
IMSPECTIONS INCLUDE .,
PRINTED CIRCUIT BOARD INSPECTION FOR TRACK SEPARATION, DAAGE
AND ADEQUACY OF PLATED THROUGH HoLEs,
COMPOMENT MOUMT I NG INSPECYIOM FOR CORRECY SOLDERING WinE
Ao ING, STRAPPING, ETC. OPERATORS AND WSPECIORS” che 1RATNED
A0 CERFIFIED 10 WAsA kie 5300, 6¢3a} SIANDARD, AS HODIfiLo
BY JSC 088004,
FORTORNAL COAFIMG INSPECTION FOR ADEQUATE PROCESSING 1
PEAFORNED USIMG ULTRAVIGLEN LIGHT TECHN]auEs.
Soniaics, 30: IWSTALLATION IMSPECTION, CLEANL INESS awD
UORKIANSHIP (SPAR/GOVENHMENT REP. MANBATORY INSegori s POINI)
Tac: 0. INSTALLATION INSPECIIOM, CHECK fom commect BOARD
AASTALLATION, AUIGKMENT OF BOARDS, PROPER CONEL o CONTACT
WATING, WINEROUTING, SIRAPPING Of WIRES Erg.
Plt-thSUIE lﬂs’ff'lﬂ", WORKMANSHIP AND CLEANLINESS
(sPlllGﬂV['ﬂﬂEH' REP. - MANDATORY INSPECT oW POINT)
P'E'ltff’llﬂt! TEST INSPECTION WHICH INCLDES AN ALDIT OF
LOUER 11ER INSPECHION CORPLEr) . AS BUINY COMFICLIRAT I oW
) _ e T VERIICATION K0 ks ofsion €1c.,, inhAoATony Sussterion cory.
FREPARED @Y: MFug SUPLACEDING DATE: 10 SEP 84 arraoven _ DATE:

FROJECT: Sams

b O SYSIEN: CIRJCAL StBSYSTEN
ASS'Y ROWENCUATURT : 5!!99.:&"51113.\5 Ass'y p/N: lT*llﬂl?? SHEEN:
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PREPARLD BY

L1

TRANE QY

pravlug als,
DESIGHAL ION

POMER SIGNAL
CONTROLLER
aly-4
SCHEMATIC
2583717

SUPLRCLDING DANE: 1Y Srp LT

PROJECT: SAMS

ASS'Y MOMENCLATURE: ST RO POVER ARPLITER

AUD

CAUSE(S):
(1) FALSE
QUIPUT FROM
CORMUIANION
L0GIC
DEJECTOR.
{2} EEE
PARTS
FARLURE,

T HDUR T YURT

[ FAIURE EFFECT —
¢ 171
CRITICALITY

END I TEM
........................................... 1Y
THE JOINT motoR
VILEL HAVE A IEST READINESS REVIEW (1RR)
REDUCED ToROUE TEST PERSONNEL
oUTPUl . S01KI VALIDALION STAS
HAT STOP, " GUALIEY ASSURANCE IN CONJUNCIIOH
ARN MAY
TAKE AN AND THE GOVENME
UNEXPECTED FORMAL TESTING
TRAJECTORY,
ACCEPTANCE TEST
WORST CASE THEAMAL AND VIBRATIOW
---------- HANDATORY INSPE
UNEXPECTED
HOIION, INFEGRAT{OM OF
ELECTRICALLY GROUNDING CHECK
FROZEN JOIND. CONTACES, VISUA
UHANNUNC IATED . POVER UP'TESH I
CREU ACTHoM PROCEDURE {1TP} €L,
REQUIRED,
JOINT LEVEL PRE
REOUNDANT PATHS AUDIT OF LOWER TIER
REMATN (NG COHF IGURATIOR V
N/A JOINE LEVEL ACC

VIBRATION AND |
(SPAR/GOVERNNEN

SANS SYSTENS 1w
SUBASSENBL IES A
IHSPECTIONS ARE
IHCLUDES GROUND

SRMS SYSTENS TE
PERFORMANCE TES
POINT }

APPROVED 1y -

RELIAGILITY, COMFEGURAT 10N CONTROL, SUPPLIER AS l&l’lltlﬂl(,

INIERFACE CONHECYORS FOR SEMT OR

SYSIEM: ELECIRICAL SUASYSTEM
ASS'Y poN: SIWOFTNTY T

RATIONALE FOR ACCEPTANCE

WHICH INCLUDES VERIFICATION of
TES! DOCUMENTS, 1EST EQULPHENT CALEGRAD Towi 2
US AND HARDUARE CONF IGURAT LON 1S COMVENED BY
UITH ENGINEERING

N1 REPRESENVATIVE, PRIOR 1O THE SIART DF ANy
CACCEPYANCE 0A OUII.IHCAIIOH). .

IHG (ATP)} INCLUDES AMBIENT PERFORMANCE ,
TESTING, (SPAR/GOVERWHENT REP,
CTiok poInT),

UHIT 10 JOINT SRU - [MSPECTICHS INCLUDE
S, COMMECTORS FOR SENT OR PUSHBACK

L, CLEANLINESS [NMIERCOMMECT VIRING AND
O THE APPROPRIATE JOIMT INSPECIION TEST

-ACCEPTANCE TEST INSPECTION, INCLUDES AN
INSPECTION EONPLETION, ‘AS BUILI
ERLFICATION 10 AS DESICH Elc,

EPTANCE TESTING (ATP) INCLUOES AHBINET,
REAMAL -VAC TESIING.
I REP. - MANDATORY INSPECTION POIRY),

VEGRATION, THE INEEGRATION OF HECHARICAL ARM
HD THE FLIGHT CABIN EQUIPHEN) 10 FORW THE SRMS,
PERFORKED AT EACH PHASE OFf IHIEGRATION wniCH
ING CHECKS, THRU WEAING CHECKS, WIRING ROUTING,
PUSH BACK CONTACYS ETC.

STING - STRONGBACK AND FLAT FLOOR AMBIENT
V. (SPAR/GOVERNHENT REP. - MANDAICRY INSPECTION
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OESICNAT |04
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{ arr-s
SCHEMAT T
256317
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PREPARED BY: MfugG

PROJECT: SRMg SSIE
ASS'Y WoMENCLATGRE: ﬁg..ﬁjgf’llﬂfﬁ AsS'y
TTFATOUNE WO f ~ FATUURE EFFELT ~ | ~mOUR" ] N
AND o RATIOHALE
CAUSE END ITEN rnlncnun
NODE 3 THE JOINT KOYOR FAILURE WISTORY
LOVER THAN et mave 00 TR
DEMANDED REOUCED ToRQUE
nOToR OUTPUT, JOINT THERE HAVE BEEN WO HllUlEs A
VOL TAGE HAT STOP, HOOE O [HE SRHS PAOGRA
LTI ARH HAY
FAKE AN
CAUSE(S); UNEXPECTED
(1) FAUSE TRAJECIORY,
OUTPUT FROM
COWMITAT ION VORST CASE
Im'c ..........
DETECTOR UNEXPECTED
{2) EEE HOT oK.
PARTS ECECTRICALLY
FANLURE. FROZEN JOINF,
UMARNUNCIATED,
CREW ACTIon
REQUIRED.
REDUNDAMT PATHS
REHATWING
N/A
SUPLRCEOING OATE: 1) sgp APPROVED Ay

H: ELECIRILAL SUBSYSTEM

ey SITLDEVIT? ™~ — " SHEEN:

FOR ACCEPTANCE

SSOCIATED WITH THIS FAfLURE
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CRITICAL I1TEMS LIST

PRLPARLD BY:

-

FROJETE: SAMS

NANT BT | FATLIRE HOGF TRIINME EFFECT —
pravlur, ofy AND oN

DESILMAL i (11343 IND V1EN
POUER SIGHAL HOE ; THE JOINT NO10R
C(ORIROLLER LONER THAN WILL WavE
arr -4 DEMANDLD REDUCED 1ORQUE
SCHEMAL [ HOTOR OUTPUL. JOINY
3583117 VOL FAGE MAY S10P.
OUTPUT. ARM HAY
TAKE AN
CAUSE(S): UNEXPECTED
(1) FALSE TRAJECIORY,
OUTPLH FROM
COMHUTAT ON WORST CASE
lm'c ..........
DEVECIOR. UNEXPECTED
{2) EEE HOTION, .
PARTS ELECIRICALLY
FAILURE, FROZEN JOIW!.
UNANMURCIATED .
CREW ACVION
REQUIRED.
REDUKDANT PATHS
REMATNING
N/A

SUPLRUTDING DARE: 11 SUP Nie APPRIVI D fy

ASs ey wondRCUAURE  S6RYD POUER AMPLTEy e~

HOWR J e R
F

SYSIEM: ELEC) .
ASS'y e SITADINIZY T SHEET: _ &
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RATIONALE FOR ACCEP 1ANCE

AN DDES NO! RESPOND PROPERLY 10 HAND CONIROLLER COMMANDS OR
MID SEQUENCES. CREW IKHERENILY COMPENSATES TOR ANY UNDESIRED
ARM TRAJECIONY 4N HAHUAL AUGMENTED MODES.

CREW ACY DN

APPLY BRAKES. SFLECT BACXUP.
CREW TRAINING

PHE CREV UIt1 BE TRAINED 10 OBSERVE UNETHER IHE ARM 1S
RESPONDING PROPERLY 10 COMMANDS.. IF |1 ISHT, APPLY BRAKES.

HESSIOH CONSIRAINT

OPERATE UNDER VERNIER RAIES WITuIN 10 FT OF SIRUCTURE. NHE
OEPRAIOR MUSY BE ASLE 10 DETECT THAT THE ARM IS RESPONDING
PROPERLY 10 COMMANDS VIA WINDOW AND/OR £CIV VIEWS DURING ALL
ARH OPERATLONS.

AUTO TRAJECTORIES WUST BE DESIGNED 10 COHE WO CLOSER THAM S FI
fROM STRUCTURE.

SCREEN FAILURES

N/A
OMRSD OFFL INE

IN COMPUTER CONTROLLED MODE
VIRIFY JOIMY RATES FOR EACH Joint

{MRSD OMLIKE INSTALLATON )

FOR EACH JOYNI IN SINGLE MODE
VIRETY 1ACHO SIGHATIRE




